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MecTo AUCHMILVIMHBI B CTPYKTYpe 00pa30BaTeIbHOM MPOrpaMMbl

Jucuummmba «MeToIpl MaTeMaTHYECKOr0 MOACTUPOBAHHUS B IMPEIMETHBIX OOJIACTSIX)
OTHOCHTCS K IUCUMIUIMHAM 4acTd, (POPMUPYEMOI yJyaCTHHKaMU 00pa30BaTENIbHBIX OTHOILEHHH,
brnoka 1. luciunnunsl (MOAYNIN) BapuaTUBHOTO MOyJsl «MaTemMaTndeckre MeTo bl 00paboTKH
JAHHBIX» Y4eOHOro IUIaHa OCHOBHOW MpOoQecCHOHAIbHOM 00pa30BaTeIbHOM MPOrPaMMBI
BBICIIETO0 00pa30BaHUsI — MPOrPAaMMBbl MarucTpaTypbl IO HampaBieHUI0 NoArotoBku 44.04.01
[Tenarornyeckoe oOpazoBaHHE, HaNpaBIEHHOCTh (IIpo¢umib) 00pa30BaTEIbHOM MPOrpPaMMbl
«MeToa0I0rus MaTeMaTHIeCKOT0 00pa3oBaHus», OUHON (POPMBI O0yUECHHS.

JlucuuiuiHa onMpaercss Ha pe3ysbTaThl 0OydeHUus, COPMHPOBAHHBIE B PaMKax Kypca
OakamaBpuaTta M JAMCUMIIIMH JuHamuueckue cuCTeMbl, Teopus apryMeHTallUd B
UCCIIEI0BATEIbCKON AEATEIbHOCTH.

Pe3ynbrarhl u3yueHus AUCLMIUIMHBI SBISAIOTCS OCHOBOW I WM3Y4YEHUs TUCUUIUIMH U
OPOXOXKICHUS  HPAaKTUK.  OJIEMEHTbl ~ MaTeMaTU4ecKod  SKoHoMuKH,  IlpuknanHoi
(GyHKIMOHAIBHBIA aHanu3, JIuHelHble omepaTopsl M MX NpuioxeHus, lIpousBoacrBeHHast
IpaKkTUKa (MPeAJUIIOMHAs), | Ul IPOX0XKJIEHHUS FOCYJapCTBEHHON UTOrOBOM aTTeCTalluu

1. Ilepeyenr mnIaHMpyeMbIX pe3yJbTaTOB o00ydeHHss (00pa3oBaTe/bLHBIX
pe3y/1bTATOB) MO JMCHHUILIMHE

Leab0 OCBOGHHUS JUCIHMIUIMHBI SBISICTCS IMOATOTOBKA YYWTeNs K  Oymymien
po(heCCHOHATILHOM JIEeATEIHPHOCTH: (DOPMHUPOBAHKUE CIIOCOOHOCTH K TIPEIOJABAHHUIO y4EOHOTO
opeaMera  MareMaThKa JJIi  pa3HbIX HampaBiCHUH IOATOTOBKM HA pa3HbBIX  YPOBHSX
o0pazoBaHuUsl.

3agauvell OCBOEHMsS IUCLMIUIMHBI SBIseTCS (OpPMHUpOBaHUE IMPEJICTABICHUM O poOJH
MaTEMaTHKHU B MPAKTHYECKOW JIEATEIFHOCTH U MPUKIIAAHBIX 00JIACTAX, OTPa0OTKA MOHATHUHHOTO
amnmapara MaTeMaTHUKU, TEXHUKH IMPOBEICHHMS MaTEeMAaTHYECKUX pacdyeToB, (OpMHUpOBaHUE U
3aKperyieHue yMEHHUs IMPOBOJUTH CTPOTHE aOCTPAaKTHO-JIOIMUYECKHE 0Ka3aTeNbCTBA, PEIlaTh
IIPAKTUYECKHE 3a/1a4H CPEACTBAMUA MAaTEMATHKHU.

B pesynbrare ocBoeHMs] mporpaMMbl OOy4aroOUIUiiCs AOKEH OBJANETh CIEAYIOIIUMHU
pesyabTatamMu 00y4deHHMs (B TaOiuIle TMpPeJICTaBI€HO COOTHECEHHE 00pa3oBaTeIbHBIX
PE3yJIbTAaTOB 00YUYCHHUS 110 TUCIUIUIMHE C MHAUKATOPAMU JOCTHIKCHUS KOMIICTEHIINN):

Komnerenus u OO0pa3oBarenbHble Pe3yIbTaThl JUCIUIUINHBI
WHJUKATOPBI € (aTansl popmMHpOBaHUS IUCHUIUIMHBI)

JOCTHIXXCHHUSA B 3HaeT Ymeer BJIaAccCT
JUCHHUITIIINHE

YK-1. Criocoben
OCYIIECTBIISAThH
KPUTHYECKUHM aHaIu3
pOOJIEMHBIX
CUTyallUll HAa OCHOBE
CHUCTEMHOI'0 TOAX0/a,

BbIpabaTHIBAaTh

CTpaTEruIo ICUCTBUIA.

YK 1.2. Haxopwur, OP-1. OP-3
KPUTHUYECKU IIpuembr u Meroas! | I'pamMOTHO, JIOTMYHO,
aHaU3upyeT U | BBIpaOOTKH CTPATE€ruu | apryMEeHTHPOBAHHO
BbIOMpaeT NENUCTBUAN o dbopMynupoBaTh
UH(OpMaLHIO, pa3peleHuto COOCTBEHHBIE
HEO0OXOUMYIO JUIsL | IpOoOJIEMHOM CYXKJICHUS U OIICHKH,
BBIPAOOTKH CTPATETy | CUTYyalluu. BbIpabaThIBaTh

b () (63 9:Y50 o CTpaTEruIo ACHUCTBUI

pa3penieHuto OP-2




poOJIeMHOM
CUTYaIlUH.
NYK
PaccmarpuBaer
pa3jnyHble BapUaHTHI
pelieHus mpodIeMHON
CUTyallud Ha OCHOBE
CHCTEMHOT0 MOJX0Aa,
OLICHUBAET ux
MIPEUMYIIIEeCTBA u
PHUCKHU.

NYK 1.4. I'pamortHo,
JIOTUYHO,
apryMEeHTHPOBAHHO
dbopmynupyer
COOCTBEHHBIE
CYXKICHHUS M OLEHKHU.
[Ipennaraer
CTpATEruIo ICUCTBHIA.

1.3.

0 CYIIECTBOBaHNHU
pa3MyHbIX
BapUAHTOB PELICHUS
npoOIeMHOM
CHTyallil Ha OCHOBE
CHCTEMHOTO I0JXO0/a,

MeToAax OLICHKH
MPEUMYIIECTB u
PUCKOB KakK
pe3yabTaTOB

IIPHUHATOTO PCIICHUA.

2. O0onem AUCHHUIIINHBI B

3aY€THbIX

¢IMHUIAax ¢ YKasaHHEM KoJIn4eCTBAa

aKajeMMYeCKHX YacOB, BbIJIeJE€HHBIX HA KOHTAKTHYI paldoTy oO0ydawuuxcs ¢
npenojaaBarejeM (M0 BHAAM Y4YeOHBIX 3aHATHII) M HA CaMOCTOSITEIbHYIO PpadoTy

00y4Yar M XCH
YueOHbie 3aHATHUS
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3. Conep:xxanue THCHUILUIAHBI, CTPYKTYPHPOBAHHOE 1O TeMaM (pa3aeiaM) ¢ yKa3aHueM

OTBCJACHHOI'0 HA HUX KOJINYECTBA aKaACMU4Y€CKUX YaCOB U BU/10B y‘-lGﬁHbIX 3aHATHI

3.1. Ykazanue mem (pazoenoe) u omeedeHH020 HA HUX KOIUUECHEA AKAOEMUYECKUX YACO8 U
6U006 yUEeOHBIX 3aHAMUIL

HanmenoBanue pasnena u Tem

KonuuecTBo yacoB no ¢popmam
OpraHu3aIi 00yJeHUs
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OnTUMHU3AIMOHHBIE MaTeMaTUYeCKUe MOJEIH B 3 14
pa3InYHBIX HayKaX
HuddepeHnmansabie  ypaBHEHHS  KaK  MOJENHU 9 6 21
MIPOIIECCOB B Pa3IMYHBIX HAyKax
YucieHHble  METOIBI B aHAJIM3€  CIOXKHBIX 5 6 99
MaTeMaTHYECKUX MOJIeen
Bcero no qucuuminHe: 4 - 20 57

3.2. Kpamkoe onucanue cooepicanus mem (pazoenos) OUCUUNIUHDL

Kpatkoe conep:xkanune kypca
1. OnTUMHU3aIMOHHbIE MATEMATHYECKHE MO/IEIH B PAa3JIMYHBIX HAYKaX

OcHOBHBIE 337]a4l TEOPUHU HPUHATHS perieHuid. OYHKIUU PELICHUs] B METOHOJIOTHH U
OpPraHu3alMy  NPaKTUYECKOM  AesTenpbHOCTH. [lOHSATME  MareMaTH4ecKOol MOJEIu |
MaTeMaTU4YecKoro MozenupoBaHus. KommbroTepHble M MaTeMaTHYeCKHE MOJenH. MeToasbl
JUHEMHOTO0  MNpOrpaMMHpPOBAHUS B COCTABJIEHWHM JUET W THUIIEBBIX  PAIMOHOB.
OnTuMH3aMOHHBIE METO/IbI UCTIOIB30BAHUS IPUPOAHBIX pecypcoB. ONTUMHU3ALMOHHBIE MOJIETU
B COLMaJIbHO-IKOHOMHUYECKOW  cdepe. 3amauM  JMHEMHOrO0  MpPOrpaMMHpPOBAaHUS B
MPUPOJOOXPAHHBIX  TeXHOJOruax. Cummiekc-meTol. JIBOMCTBEHHBI  CHUMIUIEKC-METO.
Pemienne 3amay JMHEHHOrO NPOrPaMMHUPOBAHUS C TOMOIIBIO KOMIIBIOTEPHBIX MPOTPAMM.
WuTepaktuBHas Gopma: «lcronp30BaHrne MaTEMAaTUYECKUX TAKETOBY.

Tema 2. Iuddepenunaibubie YpaBHEHUS] KAK MO/eJIM TMPOIECCOB B Pa3IMYHBIX
HayKax

[Tonsite pemieHuss aBTOHOMHOTO auddepeHImanpHOro ypaBHeHus. CrairoHapHOe
COCTOSIHUE M €r0 YCTOWYMBOCTh. HempepbIBHBIE M JUCKPETHBIE MOJEIM POCTA IOIMYJISALHHU.
Mogenu 3KCIOHEHIMAIBbHOTO U JIOTUCTUYECKOro pocta. MoJens ¢ HaMMEHbIIEH KPUTHYECKOU
YUCJIEHHOCTBbIO. Mozienn BcachklBaHUsl BEIIECTB, U3BMEHEHHS KOHUEHTpauuu ropmona. [Ipouecc
paanoakTUBHOTO pacmana. Cxema rubenu u pasMHOXeHHs. Moxaenu orbopa. [IpuMeHnenune B
aHaJM3e CHUCTeM MaccoBoro oOcnyxuBanus. MHTepaktuBHas ¢opma: «lcnons3oBanue
MaTeMaTUYECKUX MaKETOBY.

Tema 3. UnciieHHbIe METOABI B AHAJIM3E CJ0KHBIX MATEMATHYECKUX MO/AesIel
[Tonsitue ¢a3zoBeIX TepeMeHHBIX W (a3oBoro mnpocTtpancTBa. Pa3oBbIi MOpTpeTr. MeTon
n30KIuH. HMccnenoBanue YCTOMYMBOCTH CTalMOHApHBIX cocrossHuil. Mopaenu Jlotku u
Bonbreppa. MonenupoBaHre HEPBHBIX MPOLECCOB. PaBHOBECHBIN MOTEHLMAN. YpPaBHEHHE
Hepncra. MonHble TOKM 1 MeMOpaHHBIN MOTEHIMAN. BausHue mapamMeTpoB MPOHUIIAEMOCTH U
MOHHBIX KOHUEHTpAIlMii HAa HEPBHBIM HMMYyJbC. MOJETUPOBAHUE BIUSHUA MEIUIIMHCKUX
mpernapaToB M PUTMHYECKOTO pazapaxenus. MHTepaktuBHas ¢opma: «lMcnons3oBanue
MaTeMaTUYECKUX MAKETOBY, FPYNIIOBOE HHTEPAKTUBHOE 3a/JaHHE.

4. TlepeuyeHb Y4eOHO-METOAMYECKOr0 oOecreYeHHsl sl CaMOCTOSITEIbHOH PadoThI
00y4YaAIIHUXCS 10 TUCHHILINHE




CamocrosTenbHas padoTa CTyJICHTOB SBISETCS 0cO00H (opMOii opraHu3anuu y4eOHOro
nporecca, IPEACTABISIOMAs CO00H  IUTAaHUPYeMylo, II03HABAaTENbHO, OPraHU3alMOHHO U
METOJIMYECKH HANpPABIAEMYIO0 JESTeIbHOCTh CTYJICHTOB, OPHUEHTUPOBAHHYIO Ha JIOCTH)KECHHE
KOHKPETHOTO  pe3ysibTara, OCYHIECTBISIEMyI0O 0€3 TpsMOH  IOMOIIM  IPENO/aBATElIs.
CamocrosTenbpHas paboTa CTYIEHTOB SIBIISIETCS COCTABHOM 4acThiO yueOHOH paboThl M UMEeT
IeJIbI0 3aKpeIUIeHUe M yriIyOJIeHHE MOJyYeHHBIX 3HAHWH W HABBIKOB, TIOMCK M NPUOOpETEeHHUE
HOBBIX 3HAaHUI, a TAK)KE BBINOJIHEHHE YUEOHBIX 3aJJaHUM, TIOATOTOBKY K MPEICTOSAIINM 3aHATUSIM
u o9k3ameHy. OHa mpexycMaTpuBaeT, KakK HpaBHio, pa3paboTKy pedepaToB, HalHCaHHE
JIOKJIAJIOB, BBIMOJIHEHHE TBOPYECKUX, WHAMBHUIYAIbHBIX 3a/laHU B COOTBETCTBUHU C y4eOHOM
pOrpaMMOil (TEMaTHYECKUM IUITAHOM M3Y4eHUs AUCIHMIUIMHBI). TeMa /Ui TaKoro BBICTYIUICHHS
MOKET OBITh TPEJIOKEHA IpernojaBaTeieM WM u30paHa caMHM CTYJSHTOM, HO MaTepuai
BBICTYIUICHUSI HE JOJDKEH IyOJIMpoBaTh JEKIMOHHBIM Marepuan. PedepaTuBHbI MaTepHuad
CIIY’)KUT JIOTIOJIHUTENIbHOW MH(pOpManueil Uit paboThl Ha MPAaKTUYECKUX 3aHATUSAX. OCHOBHAs
1eJb TAHHOTO BU/1a paOOThI COCTOUT B 00YYEHUH CTYACHTOB METOJ[aM CaMOCTOSATEIILHON pabOThI
¢ y4eOHbIM MaTepuasioM. J[JIsi TIOMHOTBHI YCBOCHHUSI TeM, BHIHECEHHBIX B MPAKTHYECKUE 3aHSTHS,
TpeOyercsi paboTa ¢ mepBoucToYHMKaMHu. Kypc mpeaycMmarpuBaeT caMOCTOSTEIbHYIO paboTy
CTYZIEHTOB CO CIIeIMaNbHONW JsmTeparypoil. Cieqyer OTMETUTh, YTO CaMOCTOSTENbHAs padoTa
CTYZICHTOB PE3yJbTaTUBHA JIUILb TOTa, KOTJIa OHA BBIIOJHSACTCS CUCTEMATUYECKH, TNITAHOMEPHO
U LIeJIEHANPABIICHHO.

3amaHus  JUIL  CaMOCTOSITENbHOM  paboThl  IpPENyCMaTpUBAaIOT — MCIIOJIb30BaHHE
HEOOXOJMMBIX TEPMHHOB W TMOHATHH 1O mpobiematuke Kypca. OHHM HaleIMBAalOT Ha
NPaKTHYECKYI0 paboTy MO MPUMEHEHHIO M3y4aeMOro Marepuala, MOUCK OHOImorpapuyeckoro
MaTepHala 1 AJIEKTPOHHBIX HCTOYHUKOB WH(POPMALINH, WIUTFOCTPATUBHBIX MaTEPUAIOB. 3aJaHuUs
IO CaMOCTOSITENILHOW paboTe [aroTcs MO TeMaM, KOTOpble TPEOYIOT IOMOJHHUTEIHHOM
npopaboTKH.

OO0umii 00beM CcaMOCTOATENBHOW pPAa0OTHl CTYAEHTOB MO JMCLUIUIMHE BKIJIIOYAET
ayJUTOPHYIO U BHEAYJAUTOPHYIO CAMOCTOSATEIBHYIO paOOTy CTYZCHTOB B TEUEHHE CEMECTpA.

AyIuTOpHas caMOCTOsATENbHAs paboTa OCYIIECTBIseTCs B (POpME BHIIIOJIHEHUS TECTOBBIX
3aJaHuid, KeHc-3a/1a4, THCHMEHHBIX IPOBEPOYHBIX pPAa0OT TO AWCHUIUIMHE. AyTUTOpHAS
caMmocTosiTeNbHas paboTa obecriedeHa 0a30il TECTOBBIX MaTepUaloB, KeWc-3ahay Mo pasjeiam
JVICTIATUTAHBL.

BHeaynuropHas camocTosiTenbHast paboTa ocylecTBiseTcs B hopmax:
- IOAATOTOBKH K YCTHBIM JOKJIaZaM (IIOAITOTOBKA pedepaToB);
- peleHue 3a1a4 (JOMAIIHUX 3a/laHHi) TI0 U3y4aeMbIM TeMaM;
- BBITIOJIHEHHUE TPYIIIOBBIX HHTEPAKTUBHBIX 33 IaHHIA.

OC-1. CamocrosiTesibHas padoTa
Yepes 6 yacoB Mocie Havasa OIbITa YUCICHHOCTh OaKTepHil B MOMYSIIMU BO3pocia B 2 pasza. Bo
CKOJIBKO pa3 YBEIMUUTCS KOJIMYECTBO OAKTEpUi uepes CyTKu?

OC-2. I'pynnoBoe HHTEPAKTHBHOE 3a]aHHeE.
CryneHTsl pa30HBalOTCS Ha MUKPOTPYIIIBI 10 3-4 YenoBeKa B 3aBUCHMOCTH OT KOJIMYECTBA
CTYAEHTOB B TPYIIIE, U MOJy4aroT 33JaHue pa3padboTaTh MJIaH-KOHCIIEKT IPOCBETUTENBCKOIO
WJIM Pa3BJIEKATEIBLHOIO MEPOIIPUATHS [10 TEMATUKE TUHAMUYECKOTO IIPOrPaMMUPOBAHNS
IIpumepHBbIEe TEMBI:

1. luHaMuyeckoe MporpaMMHpPOBAaHKE B PEIIEHUN KaIpPOBbIX 3a/1a4

2. lnHaMH4YEeCKO€E MPOrpaMMHPOBAaHUE B UHBECTHPOBAHUU

3. JluHamuuecKkoe NporpaMMUpOBaHKE B 3a7a4e 0 3aMeHe 000pyJOBaHUs

4. JlnHaMu4ecKkoe NporpaMMUPOBAHUE B 33J1a4€ O 3arpy3Ke TPaHCIOPTHOI'O CPEACTBa

OC-3. KontpoabHas padora



[TpumMepHbIil BApHAHT KOHTPOJIBHOM paboThI
1. Jlana Tabnuua wu3MepseMblX BeJMYMH X M y. HammcaTe ypaBHeHue perpeccun
(3aBUCUMOCTH) Y OT X

X 0 1 2 3 4

vy 2,1 3,9 6.2 8.1 9.6

2. U3 Tpex BUAOB ChIpbsi HEOOXOAMMO COCTaBUTh CMECh HAUMEHbBIIEH CTOMMOCTH, B COCTaB
KOTOpPOHM BXOJIUT HE MeHee 26 ell. XMMUYEeCKOoro Beniectsa A, He MeHee 30 enuHuI BenlecTsa B,
He MeHee 24 en. BemectBa C. KonnuecTBo eAMHMII XMMHMUYECKOIO BEIIECTBAa B 1 KI' CHIpbs, a
TaKKe IIeHa | KT ChIphs YKa3aHbl B TAOIUIIS

KosmmuecTB enmHmIl BeniectBa B 1 KT ChIpbsi BUJA |
BemectBo 1 2 3
A 1 1 -
B 2 - 3
C 1 2 4
Ilena 1 xr coipbst (py0) 5 6 7

OC-4. Tect

IIpuMmepHsIi1 BOIIpOC:
®dupma BBIITYCKAET JBa BUAA W3ACIUN. J{7Is1 M3roTOBICHUS U3/IEHs IIEPBOro Buaa Tpedyercs 16

KT JKeJie3a, a Takke 9 Kr aJloMUHMS, a 711 BTOpOro — 6 Kr »keJe3a u 7 Kr alioMuHusa. M3nenue
IEpBOr0 BHJAa MPUHOCUT YUCTYIO NMPHUOBUIL B 5 ThIC. py0., @ BTOporo — B 7 ThICc. py0. Beero
umeercss 96 kr kenmeza u 69 kxr amromuHHA. IIycTh X — KOJMYECTBO W3ENHUI MEPBOrO BUA,
BBIIYCKa€MbIX (PUPMOIl, a y — KOJMYECTBO M3JAEIUN BTOPOro BuAa. Torjga ImpHU COCTaBICHUU
ONTUMAJILHOTO TUIaHA BBIYCKA CIIEAYEeT HAalTH:

a) Makcumym Qynkuuu F = 5X + 7y; 6) Munumym Qynkuuu F = 5X + 7y;

B) Makcumym ¢pynknuu F = 96X + 69y; r) Munumym gyuknuu F = 96x + 69y.

ﬂﬂ}l CaAMOCHMOAMEIbHOU HO020MOBKU K 3AHAMUAM NO 0ucuunﬂuuepel<0meudyemc;l
Ucnoib3oeamos yueﬁuo-memoduuecxue mamepuaiiol:

1. Teopust BEpOATHOCTEN C IEMEHTAMU MAaTEMaTUYECKON CTaTUCTHKHU M aHAJIN3a CUCTEM
MaccoBoro obOcinyxuBanus. Yacte 2. Maremarudeckass CTaTHUCTHKA. OJEMEHTHl TEOpUU
CIIydaifHBIX MPOIIECCOB U TEOPUU MACCOBOTO OOCITY)XMBaHUS. YueOHOe 1mocobue A CTYJCHTOB
CIIENUATTLHOCTH «YTpaBienne mnepcoHaiom» / coct. H.A. BomkoBa, H.B. T'myxoBa. —
Vaesguosck: Yal'llV, 2010. — 76 c.

2. I'myxoBa H.B., YepeBarenko O.M. JIuHeliHOE€ NporpaMMHpOBAaHHE B YIIPaBICHUU
nepcoHaioM: y4yeOHOe MocoOHe Mjsi HampaBieHUs NOAroToBku OakanaBpoB 080400.62. —
Vaesuosck, Ynl'1IV, 2013. - 70 c.

3. I'myxoBa H.B. Teopus npunsaTtusa perieHuii: yuebHoe mocodbue. / I'myxoBa H.B. —
VapsaoBck: PIT'HOY BO «Yal'TIV um. 1.H. Vissaosay, 2017. — 48 c.

4. VccnenoBanue onepanuii 1 MaTeMaTH4ecKue MOJETH B 3KOoHOMHKe. JIabopaTopHble
paboThl Ul CTYJEHTOB CIELUUAIBHOCTH «YTPaBICHUE MEPCOHAIOM». y4eOHO-METOIUYECKOE
nocobue / cocraButens H.B. ['myxoBa. — YiesHoBck: Yal'TIY, 2009. — 44 c.

5. I'myxoBa H.B. MeToabsl onTMH3aIiiy UCIIOJIB30BAHUS TPYIOBBIX peCypcoB. YdeOHOe
rmocobue. — Yaeguosck, PI'BOY BO, 2017. — 50 c.



5. IlpumepHble OLCHOYHbIE MaTepHAJIbl [Jsi TPOBEJACHUS TEKYyIero KOHTPOJIA
yCIeBaeMOCTH U NPOMEKYTOYHOM aTTeCTAlMH 00y4AIOIIMXCS 10 AUCHUILINHE

Opranu3anys ¥ NpoBe/ieHHe aTTeCTANMH CTYIeHTa

®I'OC BO opueHTHpOBaHBI NPEUMYIIECTBEHHO HE Ha COOOIEHHE OOydaromeMmycs
KOMIUIEKCA TEOPETHYECKUX 3HAHWH, HO Ha BBIPAOOTKY KOMIIETCHIMH — TMHAMUYECKOro Habopa
3HaHWI, YMCHHUIl, HABBIKOB W JINYHOCTHBIX KAue€CTB, KOTOPBHIC IMO3BOJAT BBIMTYCKHUKY CTaTh
KOHKYPEHTOCIIOCOOHBIM Ha PBIHKE TPY/Ia M YCIICIIHO NPO(ECCHOHAIBHO PEaTn30BBIBATHCS.

B nmpouecce oueHKH HEOOXOOMMO HCHOJB3YIOTCA Kak TPagulMOHHBIE, TaK U
MHHOBALIMOHHBIC TUIBI, BUAB U (GOpPMBI KOHTpois. [Ipm 3TOM mocTeneHHO TpaauIMOHHbBIE
CpeACTBa COBEPIICHCTBYIOTCS B pYyClié KOMIIETEHTHOCTHOTO TOAXO0Jd, a WHHOBAIMOHHBIC
Cpe/ICTBa aanTHPOBAHBI JUIS IOBCEMECTHOTO IPUMEHEHHS B POCCHIICKOM By30BCKOW MPAKTHKE.

Less npoBeaeHHs] aTTeCTALMM — TPOBEPKAa OCBOCHHUS 00Pa30BaTENBHOW MPOTPAMMBI
JMCLUILIMHBI-TIPAKTHKYMa 4epe3 c(hOPMUPOBAHHOCTh 00pa30BaTEIbHBIX PE3yIbTATOB.

IIpome:xkyTouHast aTTecTAlMsl OCYIIECTBISETCS B KOHIIE CEMECTpa M 3aBepIIacT
U3y4eHUE MCUUIUIMHBL, TIOMOTaeT OLEHHUTh KPYIHBIC COBOKYIHOCTH 3HAaHMH W YMCHHH,
¢dbopmMHpoBaHUE ONIPEICICHHBIX KOMIIETECHITHIH.

OLIEHOYHBIMH CpEICTBAMHU TEKYIIETO OICHUBAHUS SIBISIOTCA: JIOKJIAA, TECThl IO
TEOPETUYECKHM BOMPOCAM JUCHUIUIMHBI, 3allUTa MPaKTUYecKux padbor u T.m. KoHTpoib
YCBOGHHUSI MaTepHaja BEAETCS PErylsipHO B TEUCHHE BCEr0 CeMecTpa Ha MPAaKTHUYECKHX
(ceMuHapcKux, 1a00paTOPHBIX ) 3aHATHUAX.

No CPEJACTBA OIEHUBAHMWUSI, OO6pazoBaTebHbIC

/o

HCIIOJIb3YEMBIE I TEKYLIEr0 OLICHUBAHUSA
nokazaTesisi GOPMHUPOBAHUS KOMIIETEHITUN

pe3yiIbTaThl AUCHHUILINHBI

OuneHovHbIE CpPeICTBA A/ TeKyIIei
aTrecTanuu
OC-1 CamocrosTenpHas pabota
OC-2 I'pynnnoBoe UHTEPAaKTUBHOE 3aJJaHUE
OC-3 koHTpOaBbHAs paboTa
OC-4 Tect

OueHo4HbIe CPeACTBA A5 MPOMEKYTOUHOI
aTTecTaluM
3a4eT (3K3aMeH)
OC-5 Dk3ameH B popMe yCTHOTO
cobeceoBaHus

OP-1. 3naer npueMbl 1 METO/IbI
BBIPAOOTKH CTPATETUU JACUCTBUMN IO
paspenieHuto npooIeMHON
CUTYaIlUH.

OP-2 3naer o0 cyliecTBOBaHUU
pa3IMYHBIX BAPUAHTOB PELICHUS
MpoOJIEeMHOM CUTyallul Ha OCHOBE
CHUCTEMHOTO MOAX0/a, METOAaX
OIICHKU TPEUMYIIECTB U PUCKOB KaK
PE3yNbTAaTOB MPUHSTOIO PEIICHMUS.
OP-3 ymeer rpamMOTHO, JIOTUYHO,
apryMEHTHPOBAaHHO (POPMYJIUPOBATH
COOCTBEHHBIE CYXKICHHS U OIICHKH,
BBIPa0ATHIBATh CTPATETHIO
JEACTBUU.

Ornucanue OIEHOYHBIX CPEICTB M HEOOXOAMMOIo 00OpYynOBaHHS (IEMOHCTPALMOHHOIO
Mmartepuaia), a TaK >Ke€ NpOLeAypbl M KPUTEPHUH OLICHWBAHHUS WHAMKATOPOB JOCTHXKEHUS
KOMIIETEHIIMI Ha pa3IMYHBIX 3Tanax ux (OpMHUPOBaHMSI B IPOILIECCE OCBOECHUS 00pa30BaTEIbHOMN
IporpaMMbl  IpejacTaBieHsl B (DOHAE OLIEHOYHBIX CPEACTB JUIS TEKYLIEro KOHTPOJSA
yCIIEeBAaEMOCTH M MPOMEKYTOYHON aTTeCTAllMU MO JUCLUILIUHE.

Mamepuanwi, ucnonv3yemoie 0714 MeKyuie20 KOHMPOIA YCneeaemocmu
o0yuaruuxca no oucyuniune

Marepuans! Uit OpraHu3aliy TEKYIIEH aTTECTAllUU IIPEACTABIICHBI B I1.5 IPOrPaMMBI.



Mamepuansi, ucnonvzyemsie 011 RPOMENHCYMOUHO20 KOHMPOJIA YCReeaemMocmu
o0yuarwuxca no OucyunIuHne

IIpumepHbIil IEpevYeHb BONPOCOB K IK3aMeEHY

[Toctpoenne maremaTHueckux Mojeneit. OnpeneneHue 1eineBoi pyHKIIH.

[TpuknaaHble 3aa4uu CBOAMMBIE K 33a4aM JIMHEHHOT0 IPOrpaMMHUPOBAHUS.

3. ULeneBas ¢ynkmus u cucrema orpanuueHuii. [Ipumeps cocraBnenusi. llpuBenenue
CHCTEMBbI OTPAaHUYEHUH K BUJly PABEHCTB M HEPABEHCTB.

4. JIBOMCTBEHHBIE 3aJaud W MUX IPUMEHEHHE K 3aJadaM Ha COCTaBJIEHUE IMILEBbIX

paLMOHOB U ONTUMAJIbHBIX CMECEH.

3aaya ONTUMHU3ALUHU HCII0Ib30BaHMsI PECYPCOB.

.CuMIIIeKC-MeTO ] pellieH s 3a/1a4 JMHEHHOT0 IPOrpaMMHUPOBAHMS

7. Pemienue 3aaa4 JMHEHHOTO NPOrPaMMHUPOBAHUS C IOMOIIBIO CTAaHAAPTHBIX ITAKETOB
porpamMm

8. .3amaya o0 parMOHAIFHOM HCIIOJIb30BaHUH YKOJIOTHIECKUX PECYPCOB.

9. 3amaua o cMmecH.

10. 3amaum o nuerax.

11. Mogenu, omnuceiBaeMble OAHUM U (EepeHIUATBHBIMUA YpaBHEHUSAMH. YHUCIEHHOCTD
OaxkTepuil.

12. Mogenu pocra Homyssiuil. DKCIIOHEHIUAIBHBIA M JIOTUCTUYECKHH pocT. Mojenb ¢
HaWMEHbIIEH KPUTUYECKON YUCIEHHOCTHIO.

13. MogenupoBaHue U3MEHEHUsI KOHLIEHTPALM BEIIECTB.

14. Mogenu, onuchIiBaeMble cucTeMaMy Tu(GepeHINaTbHBIX YPaBHEHHIA.

15. Mogenu B3aumojeicTBus nonysiuil. BonbrepoBckue MOAean: MOAEIN KOHKYPEHIIUN U
XUITHUK-KEPTBA.

16. Mogenbs HepBHOrO UMITyJbca. YpaBHeHue HepHcTa. AKTUBAIMS U MHAKTUBALMS HOHHBIX
TOKOB.

17.. 3amaya omnpeneneHHs ONTUMAIBHOTO 4YHCIA IEPCOHAJa B CHCTEME MAacCOBOTO
oOciyxuBaHus ¢ oTkazamu. [Ipumep u perienue.

18. Cuctembl MaccoBoro oOcCiyKuMBaHUS ¢ OoTKazamMu. CpelHee YMCIO 3aHATHIX KaHAJOB,
BEPOSATHOCTb OTKa3a U MPOCTOS B JaHHOW CUCTEME.

19. Cuctembl MaccoBOro OOCHyKMBaHHs € OTKa3aMH. AOCOJIIOTHAs M OTHOCUTEIbHAS
MIPOIYyCKHAasi CIIOCOOHOCTH.

20. CuctemMbl MaccoBOro OOCIIYKMBaHHMSI C OTpaHWYEHHOM oduepenpto. Pacuer cpenneit
JUIMHBI OYepeIy.

21. CuctemMbl MaccOBOTO OOCIIY)KMBaHMSI C HEOIpaHHYEHHOW ouepeabto. OmnpeneneHue
CpeaHeN TMHBI O4epein

22. 3aMKHYTBIE CUCTEMBI MaCCOBOT'O OOCITY>KUBAHHUSL.

.

ISl

B koHIle n3ydeHus TUCIMITIIMHBI TOABOAATCS UTOTU PAOOTHI CTYJCHTOB HA JIEKIIMOHHBIX U
MPAKTUYECKUX 3aHATUSAX yTEM CYMMHUPOBaHUs 3apab0TaHHBIX 0alJIOB B TEUEHUE CEMECTpA.

Kpurepun oueHnBaHus 3HAHUI 00YYAIOIIUXCS 110 JUCHHUILIMHE



Dopmuposarue 6a1bHO-PEUMUH20801 OYeHKU pabombl 00yUaAOWUXCS

ITocewmenue Pabora Ha
TTocemenue
N MPAKTUYECKUX | MPAKTUYCCKUX | DK3aMEH
JIEKIAHA .
3aHATHI 3aHATUAX
Pasz0anoBka o 10x 1=10
1 x 2=2 Gamia 224 Gamra 64 GamtoB
3 BUJIaM paboT OayIoB
cemecTp | CymmapHbIT 2 Gamna 12 6annos 236 GannoB 300 6ammoB
Makc. 0aynI Max max Max max

Kpumepuu oyenusanusa pabomsi o6yyaiouje2ocs no umozam cemecmpa

Ouenka bauasi (3 3E)
«OTJIIMYHOY 271-300
«XOPOIIO» 211-270

«YIOBJIETBOPUTEIILHO» 151-210
«HEYJIOBJICTBOPUTEIIHHOY 150 u meHee

6. MeTtoanyecKkue yKa3aHus VIl 00y4alOLIMXCSl 10 OCBOCHHIO THCHMIIJIMHBI

VYcnennoe u3ydeHue Kypca TpeOyeT OT 00yYaroluXxcsi MOCEIICHUs JIEKINM, aKTUBHOMN
paboThl Ha NPAKTUYECKUX 3aHATUAX, BBIIOJHEHHS BCEX Y4YEOHBIX 3aJaHMil mpernojaBaTes,
O03HAKOMJICHHsI C OCHOBHOM U JIONIOJIHUTEIILHOM JINTEPATypOH.

3anuch JeKHUU — OJHa U3 (POpM aKTHUBHON CaMOCTOSATENIbHOM paboThl 00ydaroluxcs,
TpeOyromiasi HaBBIKOB M YMEHMsS KpaTKO, CXEMaTHYHO, IIOCJEJ0BAaTENIbHO U JIOTUYHO
(UKCUpPOBaTh OCHOBHBIE MOJIOKEHUS, BBIBOABI, 00001IeHUs, (HOpMYIUPOBKH. B KOHIlEe Jekuuu
MpernoiaBaTesib OCTaBIseT BpeMs (5 MHHYT) JIg TOro, 4TOOBI OOydaromuecs HWMeTu
BO3MO>KHOCTb 3aJ]aTh YTOUHSIOIME BOMPOCHI 10 U3ydyaeMoMy MaTepuaiy. M3-3a HenocTarouHoro
KOJIMYECTBA ayJUTOPHBIX YAacOB HEKOTOpbIE TEMbl HE YOAE€TCS OCBETUTh B IOJHOM OOBEME,
IIOITOMY TpENoJaBarellb, IO CBOEMY YCMOTPEHHIO, HEKOTOpBIE BOIPOCHI BBIHOCHT Ha
CaMOCTOSITENIbHYIO pabOTy CTYIEHTOB, pEKOMEHAYS Ty WM UHYIO Jureparypy. Kpome storo, mis
JY4IIEro OCBOEHUS Marepuaja M CHUCTeMaTu3allMd 3HAaHUMH MO JUCLUUIUIMHE, HE00XOIUMO
MIOCTOSIHHO pa30uparh MaTepuaibl JIEKIUI 10 KOHCHEKTaM W y4eOHbIM mocoOusiM. B ciydae
HEOOXO0AMMOCTH 00paIaThCsl K MPErnoiaBaTellto 3a KOHCYIbTalheH.

IToaroroBka K NpaKTH4YeCKUM 3aHATHSAM.

ITpn moaroTroBke K IMPAaKTUYECKUM 3aHATHSM CTYIEHT JOJDKEH HM3Y4UTh TEOPETUYECKUI
MaTepHaj 1o TeMe 3aHsTHS (MCIOJIb30BAaTh KOHCHEKT JEKIHMH, U3yYUTh OCHOBHYIO JIUTEpATypy,
03HAKOMUTbCS C JOMOJHUTEILHOMN JTUTEpaTypoid, P HEOOXOJUMOCTH JJONOJIHUTD KOHCIIEKT, Jefast
B HEM COOTBETCTBYIOIIME 3allUCH W3 JIUTEpPaTypHBIX MCTOYHHMKOB). B ciydae 3arpyaHeHwuii,
BO3HUKAIOIIMX MPU OCBOCHUM TEOPETUUECKOro MaTepHaia, CTYAEHTY clielyeT oOpamarbcs 3a
KOHCYyNIbTalliel K mpenojaBarento. Mas Ha KOHCYJIbTAllMIO, HEOOXOAMMO XOPOLIO MPOAYyMaTh
BOIIPOCHI, KOTOPbIE TPEOYIOT pa3bsICHEHUSL.

B Hauane npakTHueckoro 3aHATHA MpenoaBareib 3HAKOMUT CTYJIEHTOB C TEMOM, Oraniaer
IUTaH IIPOBEACHUS 3aHATHS, BBIIACT 337aHus. B TeueHHe OTBEIEHHOIO BPEMEHU Ha BBINOJIHEHHE
paloOThI CTYIEHT MOXET OOpaTUTHCS K MPENoAaBaTello 3a KOHCYIbTalluell Win pa3bscHeHusIMU. B
KOHLIE 3aHATHS IPOBOJUTCS IIPUEM BBIIIOJIHEHHBIX 3aJaHuil, coOeceJOBaHHE CO CTYICHTOM.

Pe3ynpTaThl BHIIOIHEHUS IPAKTUYECKUX 3/1aHUI OIIEHWBAIOTCS B 0aJlllax, B COOTBETCTBHHU C
OaTbHO-PEUTUHTOBOI CUCTEMOI yHUBEpPCUTETA.

ILi1aHBI NPAKTHYECKHUX 3aAHATHI
3AHATHE Me 1. 3ana4un JJuHeiiHoro nporpammupoBanus (3JIIT)

3anaua Ne 1.1. CocTaBbTe MaTEMAaTUUECKUE MOAETH CIEAYIOUIUX CUTYaIUi.




a. Hexuil Bogoém 3acensiercst Kax10il BECHOM OKYHAMHU U Kapacsimu. CpeaHsis macca
okyHs coctasisier 0,8 kr, kapacs — 0,4 kr. IMeeTcst 1Ba BUa MUY, €KETHEBHBIN 3amac
KOTOpPOM MojiepKuBaeTcs i neporo tuna Ha ypoHe 500 kr, a Broporo — 900 kr. Ogun
OKYHbB B cpeHeM 3a aeHb notpedsieT 100 r mumm neporo tuna u 300 T MHUIIKU BTOPOTO
THUIIA, 171 Kapacs COOTBETCTBYoIIME BeanunHbl cocTaBisitoT 200 u 100 r. Kak cnenyer
3aCeIUTh BOJOEM, YTOOBI MAaKCUMU3UPOBATh CYMMapHYI0 Ouomaccy pbio?

0. [Ipu mpou3BoACTBE yIOOPEHUI CMEIINBAIOT B PA3IMYHBIX COOTHOIIECHUSIX TPH
XUMHYECKHX BEIIECTBA, a YA0OpEHHsI PoJaroTes B ynakoBkax mo 10 kr. Tpu 3Tux Bemiectsa
cTosaT cooTBeTcTBeHHO 20, 15 1 5 pybneit 3a kumiorpamm. B mo6oii cMecn J0TKHO

NPUCYTCTBOBATh HE MEHee 2 KT TIEPBOTO BEIIECTBA, a COJCPKAHUE TPETHETO BEIIECTBA HE
AOJDKHO MPEBLIIATE KOJIMYCCTBA BTOPOTO. Kak CJICAYCT COCTaBUTh CMECh, I-ITO6IJI CTOUMOCTH
YIIAaKOBKH yI0OOpEHUs1 ObLIa MUHUMAJIBHOM.

B. CpenHuii JHEBHOU palMoH XulHUKa cocTaBisieT 10 en. nunm A, 12 ex. numu B, 12 ex.
iy C. 9T noTpeGHOCTH yIOBIETBOPSIIOTCS IBYMs BUIaMHU KepTBbl. [1epBbiil BUA AaéT 5
en. nuuy Buaa A, 2 ex. numu B u 1 en. numu C. [{71s1 BTOporo Buj1a COOTBETCTBYIOLIUE
BEJIMYMHBI COCTABIAIOT 1, 2, 1 4 ex. Ha mouMKy >xepTBbI IEPBOIr0 BUAA TpeOyeTCs B CPEIHEM
3 en. aHepruy, a BToporo — 2 ef. s3Hepruu. [loenanue kakoro yucnia x,epTs 00ecnednuT
XUIHUKY YIOBJIETBOPEHUE €ro MOTpeOHOCTEN ¢ HAMMEHBIINMU 3aTpaTaMU SHEPTUuun?

r. [Iuma ams co6ak roTOBUTCS U3 TOBSAMHBI, KOHUHBI U TIEYSHH. | KT TOBSIIUHBI CTOUT 150
py6ueii u conepxkut 0,2 kr 6enka u 0,5 xr yrneBogos. Konuna crout 100 py6neit 3a kr u
conepxurt 0,1 kr 6enxa u 0,6 kr yriesonoB. Hakonen, neuens crout 200 pyOuei 3a Kr u
conepxkut 0,4 kr ynreBooB u 0,3 kr 6enka. CoCTaBUTh ONTUMANIBHBIN PallMOH sl COOaKH,
MUHUMaJbHbIE TOTPEOHOCTH KOTOPOH B YIJI€BOJAX COCTABIISIIOT O KT yriieBoAoB U 3,1 kr
Oenka B MecsLl.

3AHATHE No 2. Pewwenue 3a0au cumniexc-memooom

1. Haiitn MmakcuManpHOE 1 MUHUMAJIbHOE 3HAYCHUE 11esIeBoi (PyHKIMU F rpu 3a1aHHON cucTteMe
orpaHuueHuil rpadoaHaTUTHUECKUM METOJOM. YKa3aTh 3HAu€HUs Xi, X2, ... (Xi = 0) mpu

KOTOPBIX IOCTUTAIOTCA MaKCUMaIbHOE U MUHUMAJIbHOE 3HAYEHHUE.
a) F = X1 +3x2
Cucrema orpaHuyeHH:
X1 t+4x22>4

X1 +Xx2<6

X2 < 2.

0)F=x2—X1

Cucrema orpaHHYCHHIA:
2X1—X2+tx3=4
X1—2X2—X4=2

X1+ X2 +x5=5.

B) (1/3) F = 4X1 + X3
Cucrema OrpaHU4EHHMI:
X1+X2+x3=4
3x1—x2—x4=0

2x2 —x12>0.

r) (1/3) F = 2x1 + 32
Cucrema orpaHHYCHHIA:
X2—2x1+320
X1t+x22>2

2x2 —x1=>0.

n) F=x1+2x;



Cucrema orpaHuyeHH:

x1—%x2<1
x1—2x2<1
e)F=x1—-X2

CucreMa orpaHUYEHU:
1<x1+x2<2
2<x1—-2x2<3
1<2x1—x2<2.

3AHATHE N 3.
Ilepexo0 k 06oiicmeeHHbIM 3a0auam

1. CocraBpTe €XEIHEBHBIH pPAIMOH KOPMIICHHS NTHIBI TakK, YTOOBI 00ECIEYNTh €€ HEOOXOIUMBIM
KOJIMYECTBOM MHUTATENbHBIX BelnecTB A, B u C u Tak, 4ro0bl 3T0 6bUT0 HauboJIee AeieBbiil pairon. Heobxomumbie
JIAaHHBIC TPUBE/ICHBI B TAOIHIIE.

coJep:KaHHe BelIeCTB B eIMHULIE Macchl
IInTatenbHbIe TpedyemMoe KOJIH4YeCTBO B
KOpMa, e.
BelllecTBa cMmecH, efl.
KopMm | xopm 11
A 1 4
B 1 2
C 1 -
€Ha eJHHULbI
II 218 I 2 4

MaccCbl KOpMa, p
2. VI3 yeTpIpex BUAOB CHIPhsi HEOOXOAMMO COCTaBUTh CMECh HAMMEHBIIIEH CTOMMOCTH, B
COCTaB KOTOPOM BXOAMT HE MeHee 26 en. XUMHuecKoro BemiectBa A, He MeHee 30 eauHuUIl
BenecTBa B, He Mmenee 24 en. BenecrBa C. KonnuecTBO e AMHMI] XMMHYECKOTO BEIIecTBa B 1 Kr
CBIPBS, a TAK)KE 1IeHa 1 KT ChIpbsl YKa3aHbl B TaOIUIE

KonnyecTB enuHuMII BelecTBa B 1 KT ChIpbsi BUJA |
BemectBo 1 2 3 4
A 1 1 - 4
B 2 - 3 5
C 1 2 4 6
Ilena 1 kr coipbs (py0) 50 60 70 40

3AHATHE Ne 4. Moodenuposanue u4ucieHHOCHMU RORYAAUUU C HOMOUbIO 00HOZ0
oughhepenyuanvrnozo ypasnenusn
3amaua Ne 1. Yepes 6 yacoB mocie Hayana OmnbITa YUCICHHOCTh OAKTepUil B MOMYJISALUN
BO3pocya B 2 paza. Bo CKonbKo pa3 yBenmU4IHUTCS KOJIMYECTBO OaKTepHil uepes3 cyTKu?
3agaga Ne .2. B nauane skcnepumenta umenoch 200 6axrepuii, a yepe3 12 4 ux crano 600. Bo ckonpko pa3s
YBEJIMYUTCS KOJIMYECTBO OaKTepuii cirycTs 24 4 mociie Hagasia SKcIepuMeHTa’?
3anaua Ne 3. Yepes 3 1 mocie Hayasna onbiTa YUCICHHOCTb BOJIOPOCIEH B OMYIISIIUN
BO3pociia B 125 pa3 mo cpaBHEHUIO C HAYAJIbHOM. B Kakoli MOMEHT BPEMEHU UX YHCICHHOCTh
IpeBblIaa HauyaabHYHO B 25 pa3?

3anaya Ne 4. B nHauane skcriepumenTa uMmenoch 100 KIeTok OAHOKIETOYHOU BOAOPOCHH, a yepe3 2 4 ux craio 3600.
Bo ckonbKO pa3 YBEIMYUTCS KOJMYESCTBO KIETOK CIYCTS 3 9 MOCIIE Havaja SKCIepUMeHTa?




3amaua Ne 5. Yepes 5 yacoB mociie Hayalia ObITa YUCIEHHOCTh OaKTepUil B MOMYIISILIUN
BO3pocia B 2 pa3a. Bo CKOJIbKO pa3 yBeIMUUTCS KOJUUYECTBO OakTepuii uepes 20 u?

3amaga Ne 6. B mauame skcrepumenta mmenock 100 OGakrepwmii, a gepe3 6 1 ux cramo 500. Bo ckompko pas
YBEJIMYHUTCS KOJIMYECTBO OaKTepwii cIrycTs 24 4 mociie Hagasia SKcIepuMeHTa’?

3anaua Ne 7. Yepes 2 4 riociie Hayasa OIbITa YUCIEHHOCTb BOAOPOCIEH B MOMYISLUN
BO3pocia B 16 pa3 1o CpaBHEHUIO ¢ HAYaJIbHOU. B CKOJIBKO pa3 BBIpacTeT WX YUCIEHHOCTh
yepes 3 u?

3AHATHE Ne 5. Mooenv xuuinuxk yxcepmea.
HOCTpOﬁTe C MOMOIIBIO MPOTrpaMMblL EXCE' Fpa(l)I/IKI/I YUCJICHHOCTU KCPTB U XUIIHUKOB B MOJCIN «XUIIHUK —
JKEpTBay:

dx

— =X -

at »y
dy

= _ 2
at Xy —ry

a)mpu oo = 20, 3 =0,3,y=0,2, A = 10 , HAYaTLHOM KOJHYECTBE XKEPTB X0 = 40 U HAYATILHOM KOJHUYCCTBE XUIIHUKOB
yo= 50, mar unrerpuposanus h = 0,001, pezynprar cpaBaute ¢ rpaduxom mpu h = 0,002.

6) npu o = 20, B = 0,3, y = 0,2, A = 30 , HauaNLHOM KOJHYECTBE *epTB Xo = 300 W HAYaIHLHOM KOJHYCCTBE
XUIIHUKOB yo = 100, mar wuaterpupoBanus h = 0,001. KakoBa YHCICHHOCTH KEPTB Ha BTOPOM IIHKE HX
yrcineHHocTH? KakoBa 4HCIEHHOCTh XMIHUKOB B TOT K€ MOMEHT BpeMeHn? KakoBa YHCIEHHOCTh XWIIIHHUKOB Ha
BTOpOoM ux nuke? Pesynbrat cpaBuute ¢ rpadukom npu h = 0,003.

B)mpu o0 = 40, f =2,y =2, A = 100 , HauanpbHOM KOJHUYECTBE XKepTB Xo = 100 1 Ha9aTbHOM KOJIYECTBE XHUIITHIKOB
yo = 50, miar wunHterpupoBanus h = 0,001. KakoBa 4HCIEHHOCTh >KEPTB M XHIIHAKOB Ha BTOPBIX MUKAX HX
YHUCICHHOCTH?

r)mpu o = 20, B =1, y =1, A = 100 , HagaTpbHOM KOJHUYECTBE KePTB Xo = 100 M Ha9aTHPHOM KOJIUYECTBE XUIITHUKOB
yo= 50, mar uarerpuposanus h = 0,001.

Jl) CPaBHHUTE PE3yJIbTAaThl BBIYMCICHUH TIPH JBYKPATHOM YMEHbBIICHUH BCEX MapaMeTPOB 33/1a4H (B) MO OTJEIbHOCTH
(HanpumMep, mpoBecTH pacdeTsl pu o = 20 ¥ CPaBHUTH UX C pe3yiabTaTaMu npu o = 40, ocTanbHbIE IMapamMeTpbl
OCTaBUThH 0€3 U3MEHEHHI), clenaiiTe BEIBOABIL.

3AHATHE Ne 6. Mooenv nepenozo umnynvca

3amaua Ne 1. Beraucnure paBHOBECHBIN MOTSHITUA IS MOHOB KaJIHsl, €CJIM KOHIICHTPAIUs
MOHOB Kallusl BO BHYTPEHHEM pacTBope paBHa 120 MMoIIB/I, a ¢ HApY>KHON CTOPOHBI
MeMOpaHsbI cocTaBisieT a) 20 mmoutb/i, 6) 40 mmons/i1, B) 120 mmons/n. Temnepatypa 30 °C.

3anaga Ne 2. Beruncnnte paBHOBECHBIHN MOTEHIUAI AJI1 MOHOB HATPHUs, €CJIM KOHLEHTPaLUs
MOHOB HATpHsi BO BHYTPEHHEM pacTBOpe paBHA 18 MMOJIb, a C HAPYKHOU CTOPOHBI MEMOPAHBI
cocrasiisieT a) 114 mmons/n, 0) 57 mmors, B) 36 mmons. Temnepatypa 36 °C.

3agaya Ne 3. YcCTaHOBJIEHO, YTO B Hapy»XHOM pacTBope, cojepxkaiieM 40 MMOJB/N Kajius, KaJlueBBIH
paBHOBecHbIN noTeHnuan cocrasun 40 MB. Onpenennurte npuMEpHYI0 KOHIEHTPALUIO HOHOB Kajksl BO BHYTPEHHEM
pacTBope, eciii I3MEPEHUS IPOBOAWIUCH TpH Temnepatype 27° C.

3amaua Ne 4. Ha CKOIBKO M3MEHHWTCS HATPHUEBBIM pPAaBHOBECHBIH IOTEHIHAJ IPH 3aMEHE pacTBOpa,
OMBIBAIOIIETO KJIETKY M conepikamero 114 mMMons/m HaTpus, Ha pacTBOp, COJAEpX AU 57 MMOJIB/T HATPUS TpU
temneparype 17 °C ?

3AHATHE Ne 7. Beicmynnenue ¢ ooknadamu (OC-4)

3AHATHE Ne 8. CMO c omkazamu

PaccmarpuBaercss cxema rubenu u pazmMHokeHHs. OOCYXIaloTCsi NMPUMEHEHUs B OHOJIOTHH,

COIMATbHOM paboTe U T.1.

Ha nyHKT cBA3M ¢ AByMsI KaHajgaMM IOCTYINAET IOTOK 3BOHKOB (B CPEAHEM 2 3BOHKA B MUHYTY),
CpeIHsisl IPOAOJDKUTEIBHOCTh Pa3roBopa — 3 MuHyTHL. Ecnmu oba kaHama 3aHsTHI, 3asBKa
[I0JIy4aeT OTKa3.



a) COCTaBbTE CXEMY IEPEX0I0B U cUcTeMy ypaBHeHH KoimMoroposa-Opianra;

0) Haiinute po, p1, p2 VA CUCTEMbI, padoTarolleld B YCTAHOBUBIIEMCSl PEXKHME, a TaKKe
BEPOSTHOCTh OTKAa3a, a0COJIIOTHYIO U OTHOCHUTEIBHYIO MPOITYCKHYIO CIIOCOOHOCTH CHCTEMBI U
CpelHee YHCIO 3aHATHIX KaHalnoB. Kak H3MEHSATCS XapaKTepUCTUKH CHCTEMBI, €CIU
KOJIMYECTBO KaHAJIOB YBEIUYUTCS 10 37

2. B cuctemy maccoBoro o0ciyXKuBaHHs ¢ 3 KaHajJaMH MOCTYIAET MOTOK 3asBOK (B cpeiHeM 2
3asiBKA B MUHYTY), CPEAHSSI CKOPOCTh pabOThI OJHOTO KaHasla — 2 3asiBKU B MUHYTY. Eciu Bce
KaHaJbl 3aHATHI, TO 3asBKa MoJiydyaeT oTka3. Haiitu ¢uHanbHble BEPOSTHOCTU AJIA JAHHON
CUCTEMBI, paboTalllell B YCTAHOBUBLIEMCS PEXKHUME, a TAaKXKE BEPOSTHOCTh OTKa3a,
a0CONIOTHYI0O UM OTHOCHUTEIBHYIO IMPOMYCKHYIO CIHOCOOHOCTh CHCTEMBI U CpPEIHEE YHUCIIO
3aHATHIX KaHAJIOB.

3. Ha xommyTtatop ¢ TpeMms KaHajllaMd IOCTYMaeT MOTOK 3BOHKOB (B cpeAHeM 3 3BOHKA B
MUHYTY), CPEIHsS MPOAODKUTENILHOCTh pa3roBopa — 2 MUHYTHL. Ecin Bce KaHaibl 3aHSATHI B
MOMEHT TMOCTYIUICHUS 3BOHKA, TO OH He oOcmyxkuBaercs. Kommyratop padoraer 14 dacoB B
neHsb (¢ 8 yrpa o 10 Beuepa). Conepxanue JaHHOro kKoMMmyTtaropa ooxoaurcsa B 100 pyonei
B JICHb 32 Kax bl KaHai. Kaxxapiii 06cayKeHHBIN 3BOHOK IPUHOCUT NPUOBLIL — 2 pyois (6e3
yuéra cojepkaHus kommyraropa). OnpeaenuTe CpeJHIO THEBHYIO NMPUOBLIL OT JAHHOIO
kommyTtaropa. [lopekomennoBanu Obl Bbl yBeNTUYUTD UM YMEHBIIUTH KOJMYECTBO KaHAIOB?

3AHATHE Ne 9. CMO c ouepeosio.

1. B mara3un ¢ AByMs MNpoJaBliaMu 3axoIuT B cpeaHem 10 mokynaTeneld B 4ac, CpemHss

CKOpPOCTh OOCIIy)XKMBaHUS JUisi ofgHOTO mnpoaaBua — 10 mokymareneid B uac. Ompexnenure

BEPOATHOCTHBIE XAPAKTEPUCTUKH CHCTEMBI, €CIM OXKUAATh CBOEH ouepenu B JaHHOM Mara3uHe

OyIyT OTHOBPEMEHHO He OoJiee 2 OKyMHaTeNe.

2. B myHKT conpanbHON MOMOIIN HaceNeHUIO 1Mo TesieoHy 0OpallaroTcs B CpeIHEM 2 YelloBeKa

B MUHYTY, CpeAHssl NPOAOKUTEIBHOCTh pa3roBopa — 3 MuHyThl. Kakoe KOJIWYecTBO

Tese()OHHBIX HOMEpPOB ClieAyeT YCTAaHOBUTH B IyHKTE, 4ToObI He MeHee 90 % MO3BOHMBIIUX

MOTJIM JI03BOHUTHCS C IIEPBOTO pasa.

3aoanus 013 camocmoamenbHo20 peuieHus

1. B mara3un ¢ 1ByMs KaccaMH 3aXOAHUT B cpeaHeM | mokymnaresns 3a 3 MUHYTBI, CpeIHEe BpEeMsI
0o0CTyXKMBaHUS  OJIHOTO TMOKYyMHaTels COCTaBiseT 2 MUHYTHL. OIpenenuTh BEPOSITHOCTh
IPOCTOSI, CPETHIONO ITTMHY OYEpEIU, CpEAHEE BpeMs, POBOIMMOE MOKYIAaTeIeM B OUEPEIH.

2. B mara3uH ¢ Tpemsi KaccaMH 3aXOJUT B cpedHeM | TMOKymareiab 3a 2 MUHYTHI, CPEIHSS
CKOpOCTh oOcimyxuBanus 1.5 3akaza B MUHYTY. OnpesleIuTh BEPOSITHOCTh IPOCTOS, CPETHIOO
JUIMHY OY€pEeH, CPENHEE BPEMSI, TPOBOJUMOE MIOKYIIATEIEM B OUEPEAH.

3. Mumo OeH303ampaBOYHON CTAaHIIMM C TPEeMs KOJOHKaMH Npoe3kaeT 3a OJHY MHHYTY B
cpeaHeM 3 aBTOMOOWIIS, KOTOPBIM HeoOxouMa 3anpaBka. CpesiHss CKOpOCTb 00CTyKUBaHUS
— 2 3ampaBku B MUHYTY. OnpenenuTh (UHAITBHBIE BEPOSTHOCTH CHCTEMBI, €CIIH OHH
CYLIECTBYIOT, CPEIHIOK UIMHY OYEpEeNu M CpeAHEEe BpeMs, IPOBOAMMOE KIUEHTaMH B
ouepeu.

3AHATHE Ne 10. Konmpoavnas paboma.

7.  IlepeyeHb OCHOBHOIi U JONMOJHHUTEIbHOI y4eOHOIi uTepaTypbl, UHTepHeT-pecypcos,
HCOﬁXO}]HMbIX AJdA OCBOCHUA JUCIHHUIIJIMHBI
OcHoBHas1 JInTepaTypa

1. Coxkomnos I'.A. JIuHeiHbBIC IETOYNCIICHHBIC 33/1a491 ONITUMH3AINH : yuel. mocodue. — M.
: IHOPA-M, 2020. — 132 ¢. ( https://znanium.com/read?id=359429)

2. Manyrun B. A. KonnuecTBeHHBI aHaIM3 B DKOHOMHKE M MEHEIKMEHTE: YUeOHUK /
Manyrun B.A., ®aneesa JI.H. - M.:HULl UHOPA-M, HUIl UH®PA-M, 2017. - 615 c.
(https://znanium.com/read?id=167401)



3. Mactsesa W.H., Topempikuna ['.M., Cemenuxuna O.H. MeToasl oONTHMaIbHBIX
pemenmnit. - M. KYPC, HHUI HWH®OPA-M, 2018. - 384 c.
(https://znanium.com/catalog/product/944821)

4. Bentuens (M. I'pexoBa), E.C. Bpencume B wucciemoBanue omepanuii . [16+] /
E.C. Bentnens (U. I'pekoBa). — Mocksa : U3narensctBo CoBeTckoe paauo, 1964. — 392
C. - Pexum JOCTyTa: o TIOJTITHICKE. -
URL.: https://biblioclub.ru/index.php?page=book&id=473745

JonoJiHUTE/IbHAA JTUTEPATYypa

1. PrixoB B.B. OcHoBbI TeOopuu maccoBoro oOciyxkuBanus (OCHOBHOW KypcC: MapKOBCKHE
MOJICNIA, METObI MapKoBU3aIuK) : yaeoHoe mocoodue / B.B. Prikos, [[.B. Ko3bipeB. —
Mocka : HWH®PA-M, 2021. — 223 ¢ (Pexum pocryma. - URL:
https://znanium.com/catalog/product/129032)

2. Hsmaunos A. @., Conoagxos B. M. Uucienusle MeTOALI onTuMu3anmu M: dusMaTiur,
2008. — 320 c. (http://biblioclub.ru/index.php?page=book_view_red&book id=69317 )

3. Konemae B.A. MareMaTH4ecKue METOJILI M MOJICIIN WCCIICIOBAHUS ONIepaliii: YICOHUK.
- M: IOnwurtu-Hana, 2015. — 592 c. (OnektpoHHBI pecypc: «YHHUBEPCUTETCKAs
OoubIroTeka OHJIANH, pexUM JOCTYTIA:
http://biblioclub.ru/index.php?page=book_view_red&book id=114719

4. benpko W.B. Teopusi BeposATHOCTEW, MaTeMaTW4yecKas CTAaTHCTHKA, MaTEMaTUYECKOe

nporpamMmmupoBanue: ydeOHoe mnocobue / W.B. benpko, N.M. Mopo3zoBa, E.A.
KpumrannoBuu. — MockBa : UHOPA-M, 2022. — 299 c. : un. — (Beiciiee
oOpazoBanue: bakamaBpuar). - URL: https://znanium.com/catalog/product/1862599

(https://znanium.com/read?id=395044)

5. Top6oBuos I'.4. MHccnemoBanue omepauuii B SKOHOMHUKe: ydeOHoe mocoOue

M.: MOCKOBCKHH  T'OCYIApPCTBEHHBLIM  VHUBEPCUTET DKOHOMHMKHM, CTATUCTUKU

uHpopmaruku, 2006. — 117 c. (DnexTpoHHBIH pecypc: «YHHUBepcUTeTCKas OMOIMOTeKa

omaitay http://biblioclub.ru/index.php?page=book view red&book id=90615

Humepuem-pecypcol
- DnektponHas oubaroreka http://lib.mexmat.ru/books/75829 (cBoboaHbIi qOCTYT):
Pozen B.B. Marematuyeckue MOJENM IMPUHATHS PELICHUH B JKOHOMHKE. — M.: Bpicmas
mkoia, 2002. — 288 c. http://lib.mexmat.ru/books/13825
Adanackes M.IO., barpunosckuit K.A., Maromox B.M. Ilpuknagaeie 3amaum
uccienoBanus onepauuit: Yue6Hoe nmocodue. — M.: Undpa-M, 2006. — 352 c. — (YueOHuku
PYIH). ISBN 5-16-002397-6 ([omnymeHo Y4eOHO-METOIUYSCKUM OOBEAMHEHHEM I10
KJIACCUYECKOMY YHMBEPCHUTETCKOMY OOpa30BaHUIO B KayecTBE Y4eOHOro mnocoOusi 1o
JTUCIUIUIMHE HAIlMOHAIbHO-PErHOHAIBHOIO KOMIIOHEHTA ISl CTY/IEHTOB BBICIIMX Y4€OHBIX
3aBEJICHUN, 00yUaroIuXCst o HAIPABJICHUIO 080100 «IKOHOMUKA)
http://lib.mexmat.ru/books/75829
— DnekTpoHHas oubaroTeka http://www.razym.ru (cBoOOIHBIN JOCTYI)
Taxa X.A. BBenmenwe B wuccinemoBanve omnepanuid. — M.: Buiessamc, 2001. — 912 c.
http://www.razym.ru/naukaobraz/disciplini/matem/106249-taha-hemdi-a-vvedenie-v-
issledovanie-operaciy.html
[Mukun E.B., Uxaprumsunu A.I'. Marematndyeckue METOAbI U MOJENH B yIIpaBiIeHUH. — M.:
Hemo. — 2004. — 440 c. http://www.razym.ru/65168-matematicheskie-metody-i-modeli-v-
upravlenii.html
— On-line kaneKymATOPHI
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